The purpose of this study was to detect the antibiotic resistance of forty-one Escherichia coli isolates from the intestinal contents of slaughtered broiler chickens using the disk diffusion method according to Kirby-Bauer. Mueller-Hinton agar plates were inoculated with 0.1 ml overnight broth cultures of individual E. coli isolates and the disks with the following concentrations of antibiotics were applied onto them: ampicillin (10 μg), cefotaxime (30 μg), gentamicin (10 μg), streptomycin (10 μg), azithromycin (15 μg), tetracycline (30 μg), ciprofloxacin (30 μg) and levofloxacin (3 μg). After the incubation at 37 °C for 16-18 hours, the inhibition zones were measured and interpreted in accordance with the Clinical and Laboratory Standard Institute (CLSI) zone diameter breakpoints. Almost all E. coli isolates showed resistance to tetracycline (92.68 %), most of them were resistant to gentamicin (75.61 %) and levofloxacine (70.73 %). Phenotypic resistance to tetracycline was further confirmed with the help of the Polymerase Chain Reaction (PCR) procedure focused on the presence of specific tet(A) and in Kosice Komenskeho 73, 041 81 Kosice Slovakia monika.pipova@uvlf.sk tet(B) genes. These genes were detected in all 41 E. coli isolates. On the contrary, E. coli isolates were highly susceptible to both azithromycin and streptomycin. In conclusion, the study highlighted the role of commensal E. coli bacteria isolated from the intestines of broiler chickens as an important reservoir of tetracycline resistance genes. Levofloxacin 5 µg ≥ 17 14-16 ≤ 13 S-susceptible; I-intermediately resistant; R-resistant 21. Stocki, S. L., Babiuk, L. A., Rawlyk, N. A., Potter, A. A., Allan, B. J., 2002: Identification of genomic differences between
INTRODUCTION
Escherichia coli comprises a significant part of the normal microflora of all warm-blooded animals. This bacterium constitutes a major concern to the public health and food safety issues as it is more than just a harmless intestinal inhabitant; it can also be a highly versatile, and frequently also deadly pathogen.
The gastrointestinal tract of broiler chickens is inhabited by more than 900 bacterial species and this microbial community consists of both commensal and pathogenic bacteria [1, 22] . Several different E. coli strains cause diverse intestinal and extra-intestinal diseases by means of virulence factors that affect a wide range of cellular processes [20] . However, in immunocompromised humans and other animals, even the normal non-pathogenic E. coli strains are capable of causing infection [6] .
Antibiotics are used worldwide in food-producing animals for many reasons, including prevention of diseases, treatment of infections, growth promotion and increased production. In past decades, the inappropriate use of antibiotics in human and veterinary medicine has led to an increasing rate of antimicrobial resistance [13] and a rapid spread of drug-resistance among both pathogenic and commensal bacteria [14] . Therefore, the European authorities laid down general and specific principles of official controls on the products of animal origin intended for human consumption in order to ensure the compliance with feed and food laws, including animal health and animal welfare rules. At all stages of the food production chain, the food business operators must ensure that food products meet the requirements of food law and that those requirements are being adhered to in an effective way [17, 18] .
Tetracyclines which are commonly used in poultry farming have been reported as one of the drugs against which bacteria are most resistant. Tetracycline resistance has been reported in poultry even without any previous administration of this antibiotic [2] . Due to frequent oc-currence, E. coli strains resistant to tetracycline can be used as an indicator of antibiotic-resistant bacteria in poultry farming [8] .
Therefore, our study was focused on the detection of tetracycline resistance genes in E. coli bacteria inhabiting the intestines of commercial broiler chickens.
MATERIALS AND METHODS
E. coli isolates were obtained from the intestinal con- 
RESULTS
Forty-one E. coli isolates were obtained by inoculation of the chicken intestinal contents on the surface of Endo Agar selective-differential medium. These formed typical pink/red colonies with a metallic sheen. The identity of suspect isolates was further confirmed biochemically using the commercially distributed biochemical test kit ENT 16 fp.
Antimicrobial susceptibility testing
The results of the disk diffusion method in forty-one E. coli isolates are shown in Table 3 . In this study, a high degree of resistance to almost all antibacterial agents tested was detected among E. coli isolates ( Fig. 1 ). Resistance to tetracycline was observed most frequently (38 isolates), followed by that to gentamicin (31 isolates), levofloxacin (29 isolates) and ciprofloxacin (28 isolates). In opposite, resistances to azithromycin (3 isolates) and streptomycin (5 isolates) were the least frequent.
All of the E. coli isolates showed resistance to at least one of the eight antibiotics tested. Only one isolate was resistant to a single antibacterial substance (ampicillin).
Resistance to two antibiotics was confirmed in 5 E. coli isolates. Among the remaining 38 isolates of E. coli, 9 were simultaneously resistant to three antibiotics, 12 isolates showed resistance to four antibiotics, 11 isolates were resistant to five antimicrobial agents and another 3 isolates even to 6 out of 8 antibiotics tested.
PCR detection of tetracycline resistance genes
As seen in Table 3 , the resistance to tetracycline was phenotypically manifested in almost 93 % of the E. coli isolates. However, the PCR method has detected the presence of tetracycline resistance genes in all 41 isolates tested.
Resistance to tetracycline was encoded by the tet(A) gene in 36 E. coli isolates, with the presence of tet(B) gene confirmed in 13 E. coli isolates. Eight isolates possessed both tetracycline resistances genes tested (Figs. 2, 3 ). such as E. coli [8] , resulting in the transmission of resistant bacterial strains from poultry to humans via the food chain [9] . In E. coli, the genes tet(A), tet(B), tet(C), tet(D), and tet(E) are associated with an efflux mechanism and make an important part of the tetracycline resistance [3] .
It is a well-known fact that integrons play an important role in the dissemination of antimicrobial resistance among Gram-negative bacteria. These genetic structures are able to capture, excise and express genes, frequently included in mobile elements such as plasmids [6] . Therefore, molecular methods, and especially polymerase chain reaction, have been widely used to study antimicrobial resistance genes.
As reported by S o u f i et al. [20] , most of the integrons were detected in food isolates. M a r c h a n t et al. [10] noted the correlation between the presence of integrons and resistance to tetracycline in E. coli isolates from healthy 
